Effects of phosphodiester and phosphorothioate ODN2216 on leukotriene synthesis in human neutrophils and neutrophil apoptosis.
Polymorphonuclear leukocytes (PMNLs, neutrophils) play a major role in the initiation and resolution of the inflammatory response, and neutrophil apoptosis is a critical step in resolving inflammation. We examined the effects of oligodeoxynucleotide (ODN) species with different numbers of phosphodiester and phosphorothioate bonds on leukotriene synthesis in PMNLs and on neutrophil apoptosis. Our modifications were based on the well-known ODN2216 molecule (Krug et al., 2001). Treatment of cultured human neutrophils with ODN2216 accelerated apoptosis except in the case of a species with only phosphodiester bonds. The ODNs with poly(g) (phosphorothioate) sequences at both ends and a phosphodiester inner core had maximal effects on leukotriene synthesis in neutrophils and inhibited formation of 5-lipoxygenase metabolites. Addition of phosphodiester and phosphorothioate ODNs to PMNLs produced distinct effects on superoxide and nitric oxide formation: phosphorothioate-containing ODNs concomitantly stimulated production of nitric oxide and superoxide, which may rapidly combine to generate peroxynitrite. Altogether, our results describe strong activation of neutrophil's cellular responses by phosphorothioate ODN2216. We propose that phosphorothioate modification of ODNs represents a potential mechanism of PMNL activation.